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48. Proposed by 0. B. If. ZEEH, A. M., Ph. D., Texarkana, Arkansas. 
Two equal heavy rings connected by a string passing over a peg at the focus of a 
conic section will be in equilibrium at all points on the curve. 

Solution by 0. W. ANTHONY, M. So., Professor of Mathematics, Columbian University, Washington, 0. C. 

An evident property of any curve which will be a curve of equilibrium for 
two weights thus attached is that the tension along the string shall be the same, 
wherever the weights are placed upon the curve. If this were not so, by altering 
the position of one of them, by changing the length of the string, the tension 
would be changed and the other would no longer be in equilibrium. 

Call T the tension, W the weight, <}> the angle which the curve makes with 
the horizontal, and H the angle which the string makes. 

Resolving along the curve, 

Wcos<f>-Tco9(0-<t>)---0. 
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(a^+i/*)! =lcx+c. x*(l—k*)+y i -2kcr.=c*. 
This is the equation of a conic with the origin at the focus. 

The above investigation refers to the case in which the tension is simply 
constant. The string may be attached to the fixed point. 

If the string be now considered passing around the focus to the curve 
again and a weight W attached there also, the tension will be doubled. 

Then i= W/2T. 

If W=2T, or T=iW, the equation becomes y 2 — 2cx=c 8 , a parabola. 

If W>2T, or T<iW, the curve is an hyperbola. 

If W<2T, or T>iW, the curve is an ellipse. 

The above may be put in the following form : 

In a parabola the tension is equal to half one of the equal weights ; in an 
hyperbola it is less than half of the weight ; and in an ellipse it is greater than 
the same. 



